Reverse genetic approaches in plants and yeast suggest a role for novel, evolutionarily conserved, selenoprotein-related genes in oxidative stress defense.
Oxidation of methionine residues during periods of oxidative stress can lead to loss of protein function. Organisms have developed defense strategies to minimize such damage. The PilB protein, which is involved in pilus formation in the pathogen Neisseria gonorrhoeae, is composed of three functional protein domains (I-III) with putative roles in oxidative stress defense. These domains are evolutionarily conserved and homologs have been discovered in diverse prokaryotes and eukaryotes. Domain III shows similarities to selenoproteins which contain selenium instead of sulfur in a conserved cysteine residue. The substitution of selenium for sulfur alters the redox properties of such proteins. Knock-out mutants were used to elucidate the function of these novel selenoprotein-like domains in yeast and in Arabidopsis thaliana. We show that organisms with non-functional genes for selenoprotein-like polypeptides accumulate higher levels of oxidized methionine residues on exposure to oxidative stress. The behavior of the mutants suggests that these novel selenoprotein-like gene products are part of a ubiquitous detoxification system that interacts with other redox-related proteins such as the thioredoxin-related protein and methionine sulfoxide reductase which are encoded by domains I and II of PilB. These proteins may be encoded by one gene as in the case of several prokaryotes, or by separate genes as in the eukaryotes examined here.